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Development of Human Health Criteria for Surface Waters of the
Commonwealth of Kentucky
Caroline Chan, Andrea Fredenburg
Kentucky Division of Water
Caroline.Chan@ky.gov

During 2015, the Environmental Protection Agency (EPA) finalized revised national 304(a)
criteria for 94 chemicals to protect human health from drinking contaminated water and eating
contaminated fish (EPA 2000, EPA 2015). Section 303(c) of the Clean Water Act delegates the
responsibility of establishing surface water quality standards to the States. When EPA develops
recommended criteria, Section 303(c)(2)(B) of the Act requires States to establish criteria by one
of three processes: (1) adopt EPA’s recommended criteria; (2) modify EPA’s recommended
criteria for site-specific conditions; or, (3) use another scientifically defensible method to
develop state-specific criteria.
The Division of Water chose to explore option 3, using another scientifically defensible method
to develop criteria for the 94 chemicals to protect human health. The Division determined that
state-specific data were available, and a probabilistic approach to criteria calculation was an
appropriate approach.
Prior to analysis and consistent with other programs in the Kentucky Energy and Environment
Cabinet, the Division selected protection of 90% of the Kentucky adult population as the goal for
setting human health criteria. Attempting to protect 100% of the population results in criteria that
are highly uncertain, overly stringent, and unrealistic (i.e., using the deterministic method,
criteria would be developed to protect an adult weighing about 83 pounds who consumes more
than 1.2 gallons of tap water per day and more than 1.5 pounds of fish from Kentucky waters per
week).
The Division evaluated the input values used by EPA to determine whether any updates had been
made to or if better information existed than the values used in the 2015 304(a) criteria
calculations. Based upon this examination, the Division determined that:
•
•
•
•

Data were available for body weight of Kentucky adults;
The Inland South freshwater fish consumption rate was more appropriate for
Kentucky than a national value that includes estuarine species;
EPA did not follow their guidance in the calculation of BAFs for eleven chemicals;
and
An updated cancer slope factor was available in the IRIS database for
benzo(a)pyrene.

The probabilistic method is one where points from a distribution of values are entered iteratively
into the variables in the criteria equations. Monte Carlo analysis, using the statistical software,
SAS 9.7 1M6, was used for all the probabilistic analyses. This method relies on analysis of
multiple, randomly generated, representative populations. For this exercise, 100,000 populations
of 1,000 were used. Risk for each population of 1,000 was determined, followed by calculating
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the mean risk for all 100,000 populations. Monte Carlo analysis results in a distribution of
outputs that better account for differences in the Kentucky adult population.
The inputs and criteria development methodology will be presented. The inputs, methodology,
and resultant criteria are subject to the Public Notice process and EPA review prior to
finalization. This exhaustive process ensures that current and rigorous data are used to determine
the levels specific chemicals can reach in waters before unacceptable risk to human health
occurs.
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Kentucky Workforce Survey Results
1

Donna McNeil1, Emily Koyagi2, James Shelley1, Lindell Ormsbee3
Kentucky Water Resources Research Institute, University of Kentucky
2
Behavior and Health Wellness, University of Kentucky
3
Department of Civil Engineering, University of Kentucky
1
donna.mcneil@uky.edu

The recent historic investment in water infrastructure in the US and the Commonwealth of
Kentucky will require modernizing the water workforce. These Federal infrastructure funds are a
welcomed investment in public infrastructure, considering state and local governments cover an
estimated 77% of public spending on water resources, and have faced 25% inflation in
construction costs in the past decade (Tomer, Kane, and George 2021). The infrastructure assets
Kentuckians rely on to provide safe, clean water are finally getting the kind of investments
needed for future health and economic stability in the Commonwealth, but what about the people
who design, build, operate and maintain KY’s water infrastructure? Recruiting and retaining
workers needed to design, plan build, operate, and maintain our water infrastructure is critical.
State and local governments have been in the midst of a COVID-spurred hiring crisis
exacerbated by the already occurring silver tsunami. According to Bloomberg, an estimated
780,000 government jobs remain vacant compared to pre-pandemic levels, and it is estimated
nearly one-third of all water workers will retire within the next decade (Monks 2021).
As the water utility industry workforce continues to age, there is a national concern about the
problem of recruiting and retaining workers to support to the workforce needs of the industry.
Working with the Kentucky Department for Environmental Protection, as well as industry
stakeholders, the University of Kentucky’s Kentucky Water Resources Research Institute
developed and implemented two online surveys to assess Kentucky’s water workforce. Two
surveys were designed to identify the challenges and barriers that utilities face in recruiting and
retaining drinking water and clean water operators. One survey collected feedback directly from
drinking water and clean water operators, regardless of their certification or employment status,
while the second survey asked drinking water and wastewater utility managers and decisionmakers to provide feedback from the perspective of their utility. The presentation will summarize
the results of each survey as well as provide potential recommendations for addressing the
identified challenges.
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Modeling, Managing, and Mitigating Stormwater Flooding using a Real-time
Monitoring Network and Environmental Equity Approach
Jason S. Polk1, James Shelley2, Trayson Lawler1, Matt Wisenden1, Chloe Cooper1, Nick Lawhon3, Matt Powell3
1
Center for Human GeoEnvironmental Studies, Western Kentucky University
2
KWRRI
3
Environmental Compliance Division, Department of Public Works
1
jason.polk@wku.edu

Urban environments are often plagued by groundwater flooding, especially in karst areas that use
injection wells and underground rivers for drainage. Flooding occurs both when water does not
drain effectively or efficiently enough and/or when it rises from the subsurface to the surface
through the underlying caves and other karst features. The heterogeneity and duality of karst
systems often makes them very unpredictable, especially during intense storm events;
urbanization exacerbates the problem with the addition of many impervious surfaces. Residents
in such areas are frequently disturbed and financially burdened by the effects of flooding and
planning for emergency flood response requires near real-time data to properly prepare and act.
The Federal Emergency Management Agency (FEMA) offers limited protection to citizens
living near flood-prone areas caused by groundwater and spring flooding, as they primarily focus
support on the areas near surface streams and water bodies. The City of Bowling Green,
Kentucky is one of the largest cities in the United States built entirely upon karst and experiences
frequent, unpredictable groundwater flooding making it the ideal study area to develop a highresolution, spatially dense flood monitoring network to capture real-time data both for
preparedness planning through flood modeling and for response during an event. Monitoring
network design provides data toward developing a predictive flood model for urban karst areas
by analyzing relationships between precipitation, the fluctuation of the potentiometric surface,
and discharge in the area’s subbasins, as well as their effect on primary basin drainage and the
total drainage of an area during various weather conditions and seasonal changes. A case study
from the large spring 2021 flood in Bowling Green is presented as proof of concept for an
affordable, low-maintenance monitoring network for hazard mitigation. Implementing this type
of system will allow public works, emergency managers, and residents to better prepare for
severe storm events, offer additional information on the storage and response times of
groundwater systems, and create a modern methodology for other flood-prone, urban karst areas
to utilize for flood prediction. In addition, it allows data-driven decisions regarding flood and
development regulations, insight on environmental inequities in flood-prone areas, and ways to
improve communication about flood risk.
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